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DISK PLAYBACK UEVICE. 



BACKGROUND OF THE INVENTION 
The picsent invention relates to disk Playback de- 
vices and, more particularly, to a disk playback device 
having a disk changer with a stacker for Storing two or 
more disks. . / 

A disk playback device with a disk cl/anger that uses }Q 
a removable stacker Tor two or. mo* disks is well 
known. However, in a conventional disk playback de- 
vice a disk not already loaded into the Stacker cannot be 
plaved without first removing the stacker to load the 
disk into it. If the stacker is fully loaded, a disk must be [5 
removed to make room for the new disk. This makes the 
loading and playing or single disks inconvenient. 

An attempt to resolve this problem is disclosed in 
Japanese Utility Model Laid-orjfen Publication No. 
62-195257. / 20 

The disk playback device described in the above 
utility model has, in addition to 7 a stacker Tor two or 
more disks, a pullout disk tray if allow the playback of 
a single disk without manipulation of the stacker. 

As shown in FIG. 12, a disk playback device 1 of the 25 
prior art has a stacker 4 for ve/tically stacking up to six 
disks. 5.1-5.6. A disk tray 2 is/positioned above stacker 
4 for loading a single disk 5.d A disk playback means 3 
is included in disk playback device 1 alongside disk tray 
2 and slacker 4. Disk playb/ck means 3 is moveable up 30 
and down, as indicated by /he double-headed arrow, to 
position it adjacent to a pa/ticular one of disks 5.0-5.1 to 
be read. i 

in another cmbodime/t of the prior art, tt may be 
possible to move the di/k that is selected for playback 35 
from disk tray 2 or disk/stacker 4 to the level of a Fixed 
position disk playback Aieans 3. A major problem of this 
approach is that whc/i single disk 5.0 is to be played 
using disk tiny 2, aftrfr disk 5.0 is placed on disk tray 2 
and pushed into disl/ player 1. disk. 5.0 must be moved. 40 
over and then luwc/cd to disk playback means 3. 1 his 
. approach requires Vvery complex disk handling device, 
especially when compared to a single play disk player. 

OBJECT? AN D SUMMARY. OF THE 
INVENTION' . 

Accordingly/it is an object of: the invention to pro- 
vide a disk. pla/back device that overcomes the draw- 
backs of the nrior art;,; - . \.im . * . . v ; 
■'■ . It is a furlh/r object of the invention to provide a disk 
playback de/ice that allows a disk to be played that is 
not stored 7n the disk changer . without requiring the 
opeiator \f manipulate the disk.changcr;.; "\ 
. .-. Briefly Atatcd,' the presenU.mvention provides a. disk 
playbacl/devicc .with disk changer functions and having 
a stacker for storing . two' on more disks Tor: playback. 
The device allows a new, 'disk; to. be added or. disks to be 
changed without removing the stacker..; The disk play- , 
backTdevice is also convenient: for playback, of single 
disk/not to be stored in the stacker. Transport of the 
dislJ is accomplished by displacement of holders m 
which the disks are individually received: When a disk 
is£i the lead position, it is clamped in place and the 
h/Sld^r is lowered to a nonobsti acting position to allow 
^e disk to be read. The number of holders exceeds the 
■number of stored disks., whereby: a . vacant holder is 
available for conveniently. tending a disk not stored in 
the. magazine: 
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According to nn embodiment of I lie invention, lucre 
is provided a disk storage and playback device coirif ris- 
ing: a chassis, a plurality of substantially planar disks, a 
magazine nondetachably carried by the chass/s, the 
5 magazine being adapted to receive disks in a concentric 
array, a disk reader, the disk reader being adapted to 
read one of the disks when the disk is in a disy- reading 
position, and first disk conveying means fomransport- 
ing a selected one of the disks from the magazine to the 
10 disk-reading position along a straight line/ path in the 
plane of the disk. / 

According to a feature of the invention, there is pro- 
vided a disk storage and playback devic^ comprising, a 
chassis, a magazine nondetachably carr/ed by the chas- 
sis and adapted to receive a plurality cfl disks, first disk 
conveying means for transporting a di/k from the maga- 
zine to a position whereat it may bJ read by the disk 
reader, and second disk conveying idea ns for transport- 
ing a disk not received in the magazine to the position 
whereat it may be read by the disW r eader. 

According to a further feature of the invention, there 
is provided a disk storage and playback devjee compris- 
ing: a plurality of subfrarncs, cflch of the subframes 
being adapted to receive a singly disk, a magazine non- 
detachably carried by the chas/is, the magazine being 
adapted to receive the subfrarlies, a disk reader, first 
conveying means for transporting a selected one of the 
svtbframes from the magazine/ to a position proximate 
the disk reader, and second conveying means for trans- 
porting one of the position p/oximate the disk reader to 
a position whereat a disk niiy be inserted therein. 

According lo a still further feature of the invention, 
there is provided a disk storage and playback device 
comprising: a chassis, a plurality of subframes, each of 
the subframes being adap/cd to receive a single one of 
the disks, a magazine, ntmdetachably, carried by the 
chassis, the magazine bei/ig adapted to receive a plural- 
ity of the subframes, a dilk r eader, the disk reader being_ 
adapted to read one of/the disks when the disk is in a 
disk-reading position, a/main frame adapted to receive a 
single one of the subfi/mics, the inninlrnnic beihg mov- 
ably carried by the chassis for movement between a first 
position, whereat a disk carried therein is in the disk- 
reading position, and a second position whereat access 
is provided to a supame received therein such that a 
disk may be inserted therein or removed therefrom, disk 
conveying means for transporting a selected one of the 
subrrames from t/c magazine to the main frame when 
the main frame i/ in the first position, and means opera- 
tive when the ftiain frame is in the first position for 
separating the/main frame and a subframe. received 
therein from a/disk received therein, whereby the disk 
may be read tty the disk render. : ; " ' -V- f\ 

Accordin/to o still further feature or the invention, 
there is prcXided a disk storage and : playback :device 
comprising? a chassis, an n quantity of subfrarncs,; each ; 
of the sub/rames being adapted to receive a single disk, , 
a magazi/c, nondctachnblc,' carried by : the chassis; the 
magazin/ being adapted to receive n quantity: of the 
subfrantes, n— 1 of the subframes being received in the 
inagazftie when one of the subframes is received in the 
mainf/ame, a disk render, the disk reader being adapted, 
to rc/d one of the disks when the disks when the disk rs 
in a/lisk-readtrig position, a main frame adapted to re- 
ceive a single one oftlic subframes, the mainframe being 
moA'ably carried bv the chassis for movement between 
n first position, whcieat a disk carried therein is m the. 
disk-rending position, .and a. second position .whereat . 
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the subtray -limiting 



access >s provided to a subfi amc:rcccived thcretfi such 
lhal :i disk may be iu.^i Ird lliciciii. and disk conveying 
means tor transporting a selected one of the sufclramcs 
|,omi the magazine to ihc main frame when tfic mam 
frame is in the first position. 

The above and other objects, features and advantages 
of the present invention will become apparenf from the 
following description rend in conjunction with the ac- 
companying drawings, in which like rercrciKfe numerals 
designate the same elements. 
. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of a disk playba/k device ac- 
cordingtonneinbodin.cntofthemveiui^n 

FIG.' 2 is a side elevation of the disk payback device 15 

^nG 3*is a cross section taken along ft— E of FIG. 1. 

FIG. 4<j is a plan view of a guide rail f p-down mecha- 
nism of the invention, j, • rrrir- in 

FIG. 46 is a side elevation of the mechanism of FIG- 20 

^ FIG 4c is an end view of the mecjfanism of FIG. te. 

FIG 5*7 is a cross section of a sub/ray limiting means 
or the invention with the subtray filly raised and t.ie 
limiting pin in the lowered position ( 

FIG 56 is a cross section of /he subtray limiting 
means with the subtray fully raise^ and the limiting pm 
raised. 

FIG. 5c is a side elevation 
means of FIG. 5n. / - - r 

FIG. Sil is a view of the subt/ay limiting means with 
the subtrav and limiting pin lofcrcd. 

FIG. 6 >s a plan view of the /nvcuuou or FIG. I w Un 
the main tiay pulled out. 1 rr .... . 

FIG 7 is a side elevation of the invention or ' ' 

FIG. 8 is a plan view or /he invention with a disk 
installed in the main tray. , 

FIG. 9 is a side elevation Jinilar to FIG. 6 with a disk 

installed in the main tray, t 

FIG 10 i. a cross sectio./or the invention with a disk AO 

installed in the main nay. tAkcn along hue F— F ol MU. 

' FIG- 11 is a side eleva/ion or the invention with the 
stacker in the fully up position. 

FIG. 12 is a functional! cpresentation of the pnor art. 45 

DFTA1LEP DESCRIPTION OF THE 
PREFERRED EMBODIMENT 
Refcninc to FJGS.A and 2, a power gear 12 is rotat- 
ab y tppofted on a c/assis 10 of a disk playback device 50 
1 by a shaft 11 and i/driven clockwise or counterclock- 
wise by a drive unit 121 under control of controller 120 
Three drive gears f disposed around the periphery < af 
power gear 12 are/otatably supported on chassis 10 by 
shaft* 13 FIG. 2)/md are rotated by rx>wer gear 12. A 55 
fust end of eacl/or three lead screws 15 is axial ly at- 
. tached to a resp/ctive one or drive gears 14 and, there- 
fore, rotates w/h its drive gear 14. A sec^oiid end of 
end lead scrc/v 15 is threaded into a lowei -threaded 
^rUon of a respective one or three legs 2£ 1 he upper 60 
portions of l/gs 21 support a stacker 20 Legs 21 with 
monnied sia/ker 20, are raised and lowered by the rota 

^Ictfcn^B on a left hand side of stacker 
20. as sho X in FIG. 2, allows disk subtrays 23 1-23 6 to 65 
be loadec/ into stacker 20, while stack guides 24 hold 
subtraysA3.1-23.6 slidably in P»ace. A select opening 
• 27 on life stacker 20 side opposite stacking opening 28, 
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allows n disk subtray selected from among disk subtiays/ 
23.1-23.6 to be moved from stacker 20 to a main tray 3y 
to receive or play back a disk. / 
A V -shaped groove 34 runs along each (right a/d 
left) side wall of main tiay 30. 1 wu nay guides 31 iAo 
trude from each side of chassis 10 into V-shaped 
grooves 34. I ray guides 31 slidably support main/nay 
30 A rack gear 35 is disposed along the length of bright 
side wall of main tray 30. A rack diive gear 36 c/igngcs 
rack gear 35. A main tray drive 122 under the control of 
controller 120 drives rack drive gear 36 to pyfill mam 
tray 30 along line A-I3. / 

When rack drive gear 36 is driven clockv/'ise, mam 
tray 30 is moved forward through a front pjfncl 33 for 
operator access. When rack drive gear 3* is duven 
counterclockwise, main tray 30 is rcturneaVto its play- 
back position behind front panel 33. / 

In addition to the previously mention** side walls, 
main tray 30 includes a floor 41 with a U/shapcd open* 
ing (not indexed) and two top pieces (no/ indexed) that 
are separated by a space that runs fidn side to side 
across main tray 30 and includes a circular opening 37. 
The U-shaped opening in floor 4 1 and a/U-shaped open- 
ing 26 in subtray 23.1-23.6 allow the n/ovement of mam 
uay 30 and the unobstructed operation of an optical 
head 84. Circular opening 37 permits/loading disks into 
an empty subtray 23.1-23.6 in main Aray 30. 

Two opposing lifters 40, each a jfiiuor image of the 
other, are installed in main tray 30/Onc lifter 40 is dis- 
10 posed alongand adjacent to each Aide wall. U-channel 
Puide rails 49 of lifter 40 face eachklhcr across the mam 
fray and together form a lioldcrf into which subtrays 
23.1-23.6 are slid for positioning/disks 5.1-5.6 for plny- 

bn Rcferring now to FIGS. AaMc. each lifter 40 com- 
prises a guide rail 49 that is supported by a rear guide 
pin 50, sliding in a rear cam sic/ 45, and a forward guide 
,in 51 sliding in a forward can/ slot 46. Rear cam slot 45 
slants upward in a forward d/eclion in a rear bent por- 
tion 47. Similarly, forward cJm slot 46 slants upward in 
a forward bent portion 48. l/cnt portions 47 and 48 are 
attached to a lop side at r/*r and front ends, respec- 
tively, of a sliding plate 43. /Sliding plate 43 rests on and 
is guided by two guide pi/.s 42 that protrude through 
slots 44 of sliding plate d and whose bottom ends are 
attached to floor 41 as shfown in FIG. 3 

A pin (not indexed) secfii es the fust end of a spring 54 
i FIGS 4a and 4b) to floc/r 41. A second end of spring 54 
is attached to the rear/of sliding plate 43. Spring 54 
maintains conslnnl con Act between an L-shaped arm 52 
that extends from the /ear top of rear bent portion 47 ^ 
nnd a drive pin 53. / . . 

Referring ngnin tc/ FIG. I. ^\vc put S3 .s driven 
along line A-D bv Jliftcr chive 123 under control of 
controller 120. WI.e/ lider drive 123 drives dnve pin 53 
forward, rear and fward guide P i»s 50 and 51 move 
downward in rear/and forward can, slots 45 am 46, 
respectively, lowering guide rail 49. When lifter drive 
123 drives drive Jin 53 to the .car, the reverse occurs, 
and guide rail 49/is raised. 

Two counter/rotating pair, of rollers, first dr.vujg 
rollers 91 and ,4cond driving rollers 92. are ro.aubly 
installed betw/en stacker 20 and guide rails 49 Hist 
driving roller/91 are adjacent man. I.ay 30 with one 
driving roller/91 in line with end. gu.de ra.l 49 ... Us 
raise d nositi <?. Second driving rollers 92 are positioned 
Z o ,'pori.e Lc* of and adjacent stacker 20 and ahgncd 
with first d/ivi»g rollers 91. First and second dnv.ng 
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rollers 91 and 92 transfer disk sublrays. 23.1-23,6/in a 
virtually straight line between stacker 10 and mni/ tray 
30. First dtivc tollers 91 and second drive rollers/92 are 
diiven in first directions by a disk transfer dr/ve 124 
under the control of controller 120 to transfer iubtrays 5 
23.1-23.2 from stacker 20 to main tray 30 and i/i reverse 
directions to move subtrays 23.1-23.2 from mmn tray 30 
to stacker 20. / 

During playback, first driving rollers 9y are disen- 
gaged from selected disk snbtray 23.1-23.6/and moved 10 
to retracted positions shown in phantom dx\ FIG. 1 to 
allow the operation of main tray 30. Second driving 
rollers 92 are moved to retracted positions shown in 
phantom to allow up-down motion of Blacker 20 for 
subtray 23.1-23.6 selection. / 15 

Referring again to FIG. 2, an optical head base 60 is 
centered on chassis 10 below main tri/y 30 in its play- 
back position. . I 

Referring to FIG. 3, a turntable dlrive motor 82 is 
centered on optical head base 60 aAd disposed in an 20 
upward direction. An output shaft/of turntable drive 
motor 82 extends upward to rotatab/ly support a turnta- 
ble 81 to rotate one of disks 5.0 tttrough 5.6 for play- 
back. / 

Referring now to FIG. !, a paii/of optical head guide 25 
rails 85 are disposed behind tur/table drive motor 82 
and extending toward the rear off optical head base 60. 
Optical head guide rails 85 supnbrt and guide the track- 
ing motion of optical head 847 An objective lens 83 is 
mounted on and is part of optical head 84. 30 

Referring to FIG. 2, a lin/ter apparatus 100 is dis- 
posed toward the rear of optical head base 60, and to the 
right of optical head guide rids 85. Limitcr apparatus is 
shown in greater detail in FiGS. 5a-5b, to which refer- 
ence now is made. Umiterf apparatus 100 comprises a 35 
limiter cam 105 that is mou/ited to the top rear of optical 
head base 60 to the right p( optical head guide rails 85. 
A limitcr pin 101 is slidajSly held in a tray hole 107 by 
the action of a spring 10B and a pin 104. A first end of 
pin 104 is attached to a t/ottom end of limiter pin 101. A 40 
. second end of pin 104 iVattached to a (irst end of spring 
108. A second end of storing 108 is attached to floor 41 
to urge limiter pin lOl/ipward through iray hole 107. A 
stopper 106 surrouiidyiimiter pin 101 to limit its upward 
travel. A guide pin Jf03 attached to the bottom end of 45 
limiter pin 101 contacts the cam face of limiter cam 105. 

When main tray a) is pushed back to its play position, 
guide pin 103 is engaged by limitcr cam 105 which pulls 
it down towards optical head base .60 and holds it in that 
.'. position. When mAiu tray 30 is pulled forward through 50 
front panel 33, Jiide pin 103 disengages from limiter 
, cam 105 and liinfiter pin extends up through tray hole 
107 to engage a Umitcr hole 102 in subtray 23.1 to ensure 
:-. correct alignrnmit of subtray 23.1. . .. ! '.•.=; 

Referring to/plGS. 1,2 and 3, a bottom end of a first 55 
leg of an L-shrfpcd clamp arm 64 is movably attached to 
a right side of/optical head base 60 by a fixed pin 61, and 
a movable dfn 62 that extend from the right side of 
optical hcao/ base 60 through slots 67 and 65 respec- 
tively. Fixefl pin 61 is fixed in position on optical base 60 
60, while nfovabic pin 62 is slidably mounted through a 
slot 63 in foptical head bnse 60. A clamp drive 125 is 
energized/controller 120 to drive movable pin 62 up and 
down to /position L-shaped clamp arm 64 as required 
during o/eration: A first end of a spring 66 is connected 65 
to movafble pin 62, while a second end of spring 66 is 
: . comicc/ed to.clninp arm . 64 . by a pin (not indexed) to , 
hold ii/ovablc pin 62 against the top of sIot.65;iThe small : -. 



10 



15 



25 



amount of Tree (ravel Tor L-shapcd clamp arm 64 Pro- 
vided by slot 65 and spring 66 reduce impact shock asf 
L-shaped clamp arm 64 is lowered. / 
A shaft 68 is suspended from a free end of a secotfd 
leg of L-shaped clamp arm 64. A second end of shafy68 
is attached to a disk 69 by a semi-spherical projection 
70 A cylindrical clamp 71 loosely surrounds disR 69 
and projection 70 so that when a disk 5.1 is on turntable 
81 for playback, clamp arm 64 is lowered and cyFmdn- 
cal clamp 71 is pressed down on disk 5.1 by protection 
70 to clamp disk 5.1 in place. / 

Referring again to FIG. I. it can be seen that rfublrays 
23 1-23.6 are rectangular trays having a U-shapfcd open- 
ing through which turntable 81 and the outpiA shaft or 
turntable drive motor 82 motor can extend, aijp through 
which optical head 84 has an unobstructed lUic of sight 
to disk 5.1 during playback. Circular opening 37 is sized 
to hold standard sized disks. A concentric frecess 25 is 
centered in circular opening 37 is sized to fiold smaller 

20 disks. . /, . - t . 

Referring to PIGS. 6 and 7. when a smfclc disk 5.1 is 
to be played, main tray 30 is moved by r*k drive gear 
36 to the extended position shown outsiflc front panel 
33 Subtray 23.1 is positioned in main lAy 30. Limiter 
pin 101 is raised through limiter hole I02fof subtray 23.1 
to hold subtray 21 accurately in its operating position m 
main tray 30. / . 

The operator inserts a disk 5.1, v/nh its recorded 
surface facing down, into subtray 23/l and initiates an 
10 operate control. Conti oiler 120 initials the operation oT 
main tray drive 122, which drives /ack drive gear 36 
counterclockwise to move rack ge/r 35 and mam tray 
33 back to the play position on V-shaped grooves 34 
and tray guides 31. As main tray 36 moves back, limiter 
pin 101 is engaged by limiter c4m 105 to disengage 
limiter pin 101 from limiter hole/ 102 in subway 23.1 

When main tray 30 is fully/positioned m the play 
position, main tray drive 122 s/o P s rack drive gear 36. 
Controller 120 causes clamp d/ive 125 to move movnb le 
pin 62 down, thereby lowering clamp arm 64 with shaft 
68 disk 69, projection 70 And cylindrical clamp 71 
own over disk 5.1 until, /hen the limit of motion is 
reached, fixed pin 61 at th/ top of slot 67, as shown m 

F Controller 120 causes i/ter drive 123 to move drive 
pin 53 forward lower ing/ificr 40. As shown m 10 
when lifter 40 is in the f/lly down position, subtly ».£ 
Is below the level of/turntable 81. and disk 5.1 is 
clamped between tunable 81 and cylindrical clamp 71 
Referring to FIG. 3d. when lifter 40 is fully lowered, 
Ihniter pin 101 is i..sc/ted in limiter hole 102 to maintain 
the alignment of su/tray 23.1 with main tray 30 : y. 

At this time, tur/tablc drive motor 82 rotates .turnta- 
ble 81 and disk 5 y Optical head 84, shown ,n FIG 1. « 
55 energized to rea/disk 5.1. As it reads disk 5.1 optical 
head 84 is movei along optical head guide rails 85. 

When playbafo of disk 5.1 is complete, optical head 
84 is turned Jtt and the rotation of turntable. 81 is. 

60 ^ Comroller/20 now causes clamp drive 125 to raise 
clamp arm A with shaft 68. disk 69. P^^^ 
cylindrical {lamp 71 to its start position. At the same 
S«" controller i 2 0 moves drive pm = back from hHer 
40 allowing spring 54, shown on FIG. 4. to pull lifter <w 
6 s Sck raisfg g P uid C g rails 49 to their start posinon causing 
subtray 2fi \ to lilt disk 5.1 oil turntable 81 ; - 

When/an operator operates «««PPfJ^ 
contioljfcr 120 causes main tray drive 122 to drivers 



45 



50 



drive gem 30 clockwise to move main liny 30 forvVard 
thiough front panel 33 to return the disk playback de- 
vice to its start condition shown in MGS. 6 and 7. * 

Referring to PIGS, t and 2, when a disk 5.1-5jG is to 
be selected from stacker 20, and disk playback device 1 5 
is in the condition shown in FIG. 1, when the operator 
initiates the proper controls, ami selects for Example 
disk 5.2 in subtray 23.2 for playback, first driv£ rollers 
91 and second drive rollers 92 are moved inward to 
engage subtrav 23.1 that is in main tray 30. Controller 10 
1 20 causes disk transfer drive 124 to rotate ii/lhe direc- 
tion necessary to move tray 23.1 into its position in 
stacker 20. Engaged by first d.ive rollcis/91, subtray 

23 1 is drawn out of guide rails 49 and moved along by 
second drive rolleis 92 until it is in place cfn guide rails 15 

24 in stacker 20. At this time, second drive/rollers 92 are 
retracted into their disengaged positio/is, shown m 
phantom in FIG. J. / ,-, n 

With second drive rollers 92 retracted/ controller 120 
causes drive unit 121 to rotate power g*r 12 and drive 20 
pears 14 with lead screws 15 in the dir/clion necessary 
To raise stacker 20 to align subtray 23.2 with gu.de ra.ls 
.. 49 of main tray 30. Disk transfer driv* 124 now moves 
second d.ive rollers 92 into the Engaged position, 
shown as solid in FIG. 1- With subtr/y 23.2 engaged by 25 
second drive rollers 92, disk transf/r drive 124, under 
the control of controller 120, rota/es first and second 
drive rollers 91 and 92 in the direction necessary to 
transfer subtray 23 2 to guide rail£ 49 along a virtually 
straight path. When the transfer s complete, first drive 30 
'rollers 9J are disengaged from s/.btray 23.2 and moved 
back to the disengaged positiorf, shown m phantom m 

1 'controller 120 now causes /lamp drive 125 to move 
movable pin 62 down, thus/lowering clamp arm 64 35 
with shaft 68, disk 69, projection 70 and cylindrical 
clamp 71, down over disk 5.1 until the limit of motion is 
readied with fixed pin 61 at/the top of slot 67, as shown 
in FIG 9 At the same timrf. controller 120 causes hlter 
drive 123 lo move drive p/n 53 forward, thus lowering 40 
litter 40 ns in the pievkmf y given description. 

,As shown in FIG. 10,/when lifter 40 is in the fully 
down position, subuay lf.2 is below the level of turnta- 
ble HI, and disk 5.2 is cla/nped between turntable 81 and 
cylindrical clamp 71. / r ,, , _ t 

: Referring to FIG, sJ, when lifter 40 is fully lowered, 
Hiiiiter pin 101 is inserded in limiter hole 102 to maintain 
the alignment of subt/ay 23.2 with mam tray 30. 
; ■: , At this time, turnt/ble drive motor 82 rotates turnta- 
> ble 81 and disk 5.2. Optical head 84, shown in FIG 1. is 
>: energized to read djfk 5.2 and moved along . optical head 

euide rails as it rci/ds disk 5.2. » . . 

• t When plavback/of disk 5.2 is complete, optical head 
',84 is": turned off/and the rotation - of turntable 81 is 

: Tcomroller \ J) now causes clamp drive 125 to > raise 
- clamp arm 64 f.th shaft 68, disk 69, projection 70, and 
cylindrical cla/np 71 to its start position.' At" the same 
time, control^. 120 causes drive pin 53 to move back 
from lifter 4* allowing spring 54, shown on FIG. 4 to 60 
null lifter 4(7 back, raising guide ra.ls 49 lo their start 
position cauLg subtray 23.2 to lift disk 5.2 off turntable 
81 / 

Disk playback device 1 cnn now be operated to play 
anollier diik. Iran automatic play mode is selected, he 65 
subimy select, t.ansler and playback cycle is repeated 
until all. L selected ones, of the disks 5.1-5.6 stored ... 

' stacker y) aie played back.' 
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Refciring lo PIGS. 6 and 1. wlien a disk, for example 
disk 5 1 is "to be loaded into stacker 2(1 without being 
..laved back, the disk playback device is in the concilium 
how,, in FIG. 6 with main ..ay 3(1 exieuded throne - 
5 rro.il panel 33. Subt.ay 23.1 is licit! m alignment *.th 
main uay 30 by the entry of lin.i.er pin 101 
hole JU2 of subtray 23.1. 

The operator positions disk 5.1. recorded surface 
down, in subtray 23.1. The operator operates a load 
10 control (not shown) to position subtray 23.1. carrying 
d°sk 5 1 into position 1 or stacke. 20. Man, tray dr.vc 
S^lcr ,1.' control of controller 12... rotate, rack 
drive Rear 36 counterclockwise to move rack pcai JS 
and nL, tray 30 in.o disk playback dcv.ee I * 
15 subtray 23.1 is engaged by first dr.vc rolle.s 91. As mam 
ay 30 is moved back. Il.ni.er cam 105 engages hm, c . 
pin 101 and pulls it down out or hunter hole 102. thus 
freeing subtray 23.1 in mam (ray 3(1. 
fl W n cn main\ray 30 is aligned with the selected tray 
20 storage space, in .his example, space 1. second drive 
roller* 92 are positioned in .heir opera,,,,* pes, ,on and 
controller 120 causes disk transfer dr.vc 124 > ° <° ta,c 
first and second drive rollers to transfer subtray 23.1. 
wi.h disk 5.1 therein, into space o stacker 20. 
25 To load ...ore disks into subtrays 23.2-23 6 and 
stacker 20, the ope.a.or selects the next posmoi. or 
' acker 20 to be loaded and initiates the operation. Sec- 
ond drive rollers 92 are retracted lo .he ^engage 
position, allowing stacker 20 to be moved up or down 
30 freely bv the action or drive unit 121. power gear 12 
S gen-s 14 and lead screws 15 under .he dt.ect.on , ol 
c ;„„o R .le, UO to align the selected V^"^ J . 
23 7-23 6 lor example 23.2. with guide .ails 49 ol ma u 
30 Second drive rollers 92 are .hen returned to 
is theii operating position to engage subtray 

Controller 12U now causes disk tiansfer drive ,24 to 
dr^e fust and second drive rolle.s £ .juT _ 2 m 
.evcrse di.ection lo t.anslcr subtray 23.2 to gn.de 

« 4 %vK.-"; Si* positioned i -in ..ny 30, con.ro.- 

" .r^an^main U -^J" - 
acai 36 clockwise to move rack pc.u ^ 
to lorwa.d ...rough fron, ,-nel M- A smam U* 30 is 
moved forward, hnu.er pin 101 is leieasea i>y 

45 ",105 and moves up through luni.er hole 102 ... 

the art without departing Trom the scope and spin, of 
55 the invention as defined in the appended claims. 

What i s claime d is: — - — : ; : . 

- ^disk storage W toyback dcv.ee comprising: 

* iSSzine nonde.achably earned by said chassis, 
60 ,"Kg-i..e i"cluding means for rccc.vmg z pin- 
"llty ^Substantially planar disks .n a conccntnc 

Sng position alongX-*' *'™*'» "" c " 
plane of said tlisk; 



second disk conveying mcans lor transporting a disk 
, not stored in said magazine in a second straight Hue- 
\patb beginning outside said disk storage and play- 
back device to said disk-icading position within 

said disk storage and playback device; and 
mcai\ for displacing said magazine to bring a selected 

oneV said disks into said, plane, 
2. A disVstorage and playback device comprising: 
a chassis;\ 

a mngazine\nondetacbably earned by said chassis, 
said inagazW including means for receiving a plu- 
rality of subsXantiaJIy planar disks in a concentric 
array; . "\" 
a disk reader for reading one of said disks when said 

one of said disks isNn a disk-reading position; 
fust disk conveying me\ns for transporting a selected 
one of said disks fromSsaid magazine to said disk- 
reading position along a\naight line path ui a plane 
of said disk; \ 
second disk conveying meansVor transporting a disk 
not stored in said magazineXto said disk-reading 
position; \ 
means for displacing said magnzjiieMo bring a selected 

one of said disks into said planeA 
a plurality of subfjame*, each of saitisub frames in- 
cluding means* tor receiving a single one of said 
disks; * 
said magazine including means for receiving n plural 

it y of said subfiames: and \ 
a main frame for receiving a single one of\iid sub- 
frames; \ 
said main frame being movably carried by said chassis 
for movement between a first position, whereat a 
disk carried therein is in said disk-reading position, 
and a second position whereat access is provided ^ 
a subfrarne received therein such that a disk may be 
one of inserted theicin and removed I herefrom. 
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3. A disk storage and playback device according to 
claim 2 t wherein - 

said rust. disk conveying means comprises means for 
removing a selected one. of said subfiames fropi 
said magazine and for inserting the same into said, 
mainframe: 



wherein said second cJii 
means for transporting 
second straight. line path 
first strai ght!" 1 ? pnth-nf said. 



unvcying means includes 
said plane, along said 45 
T*aji extension of said 
l ick conveying menng. — 
bacEL device comprising:. 



a chassis; / V <n 

a plurality of subfiames; each of said subframes being 
" adapted to receive a single one of\said disks; 
* a.magazine^non'detachably, carried by said chassis, 
..- said magazine. being adapted to '.receive a plurality, 
.'"-of said subfraines;..,. . 

a disk.readeradapted tojrend.onc of said disks when 55 
■... saididisk'.is iiv'a.disk-ieam'ng jjosit.ian;:.-.'.- ■ 
a mainframe^ single one of said -;; 

sub frames; /'" \ \ ; , 

said mainframe being movably carried by said chassis 

for movement between a first position, whereat a 60 

disk carried therein isjn said disk-reading position^. 

and a second position whci eat access is provided to 

a subfrarne received therein such that a disk may be 

inserted therein or removed therefrom; 
disk conveying means for U unsporting a selected one 65 

of said subfiames from' said magazine uynid mam . 
V frame wheii said main" frame is in snid.firsr position; 

audi * 



